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SPECIFIC FACTORS AND IMMISERIZING GROWTH
IN A SMALL OPEN ECONOMY
The economic rationale of import-substituting strategy of development
pursued by the majori ty of the devel opi ng countri es has long been
quest i oned.

Apart from the fami 1 i ar argument that tari ff tends to

discourage exports and hence, can be viewed as an export tax, there is the
immi seri zat i on argument proposed by Professor Johnson.

Within the

framework of a two-factor two-commodity model, Johnson has shown that a
small tariff-imposing country may suffer a welfare loss from an increase in
the stock of resources or technological change if the growth is biased in
favor of the importable sector so that it tends to magnify the distortion
in product i on caused by the tari ff.

The purpose of th is paper is to

examine the possibility of Johnson-type immiserizing growth for the
developing countries characterized by massive unemployment.
Section I of this paper describes the structure of the model.

In

section II, we establish the proposition that growth cannot be immiserizing
for the small developing countries with widespread unemployment which are
net importers of manufactured goods in the world market.

In section III,

we discuss the conditions under which immiserizing growth can occur from
the growth of 1and or natural resources for a small country import i ng
agricultural goods.

The welfare implications of endogenous, i.e., tariff-

induced growth of capital stock, are discussed in section IV.

Section V is

devoted to some concluding remarks.
1.

To analyze the impact of growth on welfare, we use the specific-factor
model of international trade developed by Batra and Beladi

(Economica,

1987) wh i ch high 1 i ghts the importance of the spec i fi c factor, 1and, and

also takes into account the widespread 'unemployment prevalent in most
developing countries.

In this model, the economy is broadly divided into

two sectors--manufacturing (X) and agriculture (Y), the latter using the
spec i fi c factor, 1and.

A1so, there is general i zed unemployment in the

economy because of the downward rigidity of wages in both sectors of the
economy.

The non-specific factors, capital and labor, are fully mobile

wi th in the economy.

The effects of exogenous accumul at i on of factors in

such an economy on the output 1eve 1s of vari ous commod it i es have been
studied by Batra and Beladi.

In th is paper, we extend thei r model to

consider the effect of growth on welfare.
The equations of the model are the following:
X

X(K x ' Lx)

(1)

Y

Y(Ky ' Ly' V)

(2)

Yk(Ky ' Ly ' V)

(3)

pD . Xk(K ' Lx)
x
\fJ
p

r
Kx + Ky
V

P0 . XL (K x ' Lx)
YV(Ky ' Ly ' V)
pO . XK(K ' Lx)
x

YL(Ky ' Ly ' V)

(4)
(5)

YK(Ky ' Ly ' V)

(6)

K

(7)

V

(8)

where Ki and L·1 are capital and labor used in the ith sector, V is land (or
natural resources), Xj and Yj are the marginal products of the jth factor
in the product i on of X and Y, respect i ve 1y .
supply of capital and land.

K and V represent the given

Y is the numeraire good whose price is assumed

to be unity and pO represents the relative price of X in the domestic
market,

\fJ

denotes the exogenously specified real wage rate, rand

represent the real rates of return on capital and land, respectively.

p

Assuming 1 inearly homogeneous production functions, equations (1)

-

(6) can be written as:

( 1) ,

Y

pO . XK(k )
x

where ki

=

ly g(ky ' v)

(2)'

YK(ky ' v)

(3) ,

\'l

P0 • Xl (k x)

p

YV(ky ' v)

(5)'

r

P0 . XK( kx ) = YK(ky ' v)

(6)'

(4)'

Yl (ky ' v)

Ki/li is the capital-labor ratio in the ith sector and v

V/ly

is the land-labor ratio in Y.
For a complete description of the model we also need an equation
showi ng the re 1 at i onsh i p between the domest i c and the i nternat i ona 1 pri ce
ratios.

However, this depends on which good

is

imported and so the

domest i c pri ce- sett i ng equat i on wi 11 be different for the sect ions I I and
I I I wh i ch treat different goods as i mportab 1es.

Hence, th is equat ion is

left out from the present section.
In the model described by the equations (I)' - (6)', (7) and (8) the
effects of changes inK or V on output of X and Y at constant domest i c
prices are given by:

dX

f(k x) {vdK - kydV}

(9)

vkx
and
dY

(10)

v

From these equat ions and the fi rst two theorems of Batra and Bel adi we
derive the following propositions given in the next two sections.

I I.

First we consider the possibility of immiserization arising from the
exogenous growth of factors for a developing country importing manufactured
goods (X).
pD

=

For such a country the price equation may be written as:
P(I+t)

(11a)

where t is the rate of tariff and P represents the relative price of X in
the international market.
In the context of such an economy, we can derive the following
proposition:
Proposition 1:

A small country characterized by unemployment and imposing

a tariff on its imported manufactured goods will never experience a loss of
welfare with exogenous capital accumulation, that is, Johnson case of
immiserizing growth will never arise with exogenous growth of capital.
To prove this proposition we use the well-known result that the effect
of growth on the welfare of a small country in the presence of tari ff
depends on the direction of change in the value of output measured at world
prices (Caves and Jones, 1985).

Even though the criterion for welfare gain

is a rise in the value of consumption at domestic prices it is possible to
infer about the welfare change by eva 1uat i ng the change in product i on at
world prices.

In the present model, the effect on welfare is indicated by

the sign of P . dX + dY where P is the relative price of X in the world
market.

From equations (9) and (10) we see that dX is positive and dY is

zero when dR is positive and dV is zero.

So the Rybczynski line (with the

i mportab 1e good X measured on the vert i cal axi s) is vert i cal in th is case
which implies that it is steeper than the international price line.

Hence,

the value of output measured at world prices increases with the rise in the
capital

stock.

This is because the country is . characterized by

unemp 1oyment and so an expans i on of the i mportab 1e manufacturi ng sector
doe's not requ ire a fall in the output of the exportable good.

So the

effect of an exogenous ri se in capi tal stock is to ra i se both employment
and the value of output and therefore to raise the welfare of the country.
It is obvi ous that the i ncreas'e in the stock of 1 and (through 1and
reclamation or land-augmenting technological progress) cannot lower the
welfare of this economy.

The rise in the supply of land leads only to an

expansion of the exportable sector and hence, growth, in this case, tends
to correct the in it i a1 tari ff - induced distort ion in product ion.

Thus, we

can derive the following proposition:
Proposition 2:

Exogenous growth of factors, either of capital or of land,

cannot be immiserizing for a small tariff-imposing country with widespread
unemployment.
I I I.
Next, we consider the possibility of immiserizing growth for a small
country importing agricultural goods (Y).

In this case, the equation for

the domestic price ratio is given by:
pD __P_

(lIb)

l+t
For such an economy,

Johnson-type immiserizing growth can only arise

because of a rise in the supply of land.

In this case, we can derive the

following proposition:
Proposition 3:

For a small

country importing agricultural

goods

immiserizing growth can occur through an increase in the supply of land if
and on 1y if the rat i 0 of the domest i c to the i nternat i ona 1 pri ce of the
i mportab 1e good, 1 + t, exceeds the rat i 0 of the share of cap ita 1 in the

exportable manufacturing sector to the share of capital in the importable
sector.
To prove this proposition we again

con-~ider

the direction of change in

the value of output, measured at the international prices, brought about by
a rise in the supply of land.
a rise in V,

f{

From equations (9) and (10) it follows that

remaining constant, leads to the usual Rybczynski result,

i.e., at constant prices agricultural output expands while that of
manufacturing falls because capital needs to be reallocated between the two
sectors.

It can be shown that the overall change in the value of output

will be negative if the above condition holds.
Appendix A).

(The proof is given in

The condition is in line with the condition derived by Martin

(1977) for the standard two-factor, two-commodity model.
From the con d i t i on i t f 011 ow s t hat i mm i s e r i zat i on will nece s s ar i 1y
result from a rise in the supply of land if tbe importable agricultural
sector has a higher share of capital than the manufacturing sector.

As the

agri cul tura 1 output expands it draws capi ta 1 away from the manufacturi ng
sector which, as a result, faces a contraction.

Now the higher the share

of capital in agriculture relative to industry the larger is the
contraction needed in the latter for a unit expansion of the former and so
the greater is the poss i bi 1 i ty of a fall in the val ue of total output at
world prices.
Hence, we have seen that the tariff-imposing countries

importing

agricultural goods may suffer a welfare loss from exogneous land-augmenting
technological
Proposition 3.

progress only under the restrictive condition given
However,

in

since most of the developing countries are

importers of manufactured goods and exporters of primary products this type
of i mm i s e r i z at ion i s 0 f 1itt 1e re 1e van ce to us.

So i n .t hen ext sec t ion we

will concentrate on the first case outlined in section I where growth of
neither factor can be immiserizing even in the presence of tariffs.

IV.
So far we have treated the growth of capital as exogenous.

However,

it is possible that the growth of capital is endogenous, i.e., dependent on
the tari ff pol icy.
factor,

Unl ike the Stol per-Samuel son Theorem for the two-

two-commodi ty case tari ff protect ion gi ven to the manufacturi ng

sector ra i ses the general rate of retu.rn to cap; ta 1 ; n the present model
irrespective of the relative magnitudes of the capital-labor ratio in the
two sectors (Batra and Beladi, Theorem 4).

This rise in the rate of return

may ei ther increase the domest i c rate of savi ng and
attract capi tal from forei gn countri es.

investment or may

Here we wi 11 study the impact of

such changes on welfare.
For an analysis of the effect on welfare of a tariff-induced growth in
the domestic capital stock the relevant base for comparison is the free
trade level of welfare because the welfare change associated with growth
has to be attri buted to the departure from free trade.

In such cases a

complication arises because a straightforward comparison of the value of
output at worl d pri ces under the two s i tuat ions does not
direction

of welfare

change.

A fall

in

the

value

i nd i cate the
of

output

at

international prices compared to the free trade level necessarily implies a
welfare loss but a rise in this value does not necessarily indicate a
welfare gain.

This is because the production gain brought about by growth

can be offset by the consumption loss due to tariff.

Hence, the sufficient

con d i t ion for i mm i s e r i z a t ion i nth i s cas e i s a d e c 1 i ne i nth e val ue
output at world prices.

0f

In the context of the present model we find that it is possible for
the endogenous rise in capital stock to affect the welfare of the country
adversely.

Tariff imposition alters the domestic commodity and the factor

pri ces thereby caus i ng area 11 ocat i on of capi tal and 1abor between the
sectors and leading to a rise in X output and a decline in the output of Y
compared to the free trade level (the proof is given in the Appendix B).
The consequent welfare change can be described in terms of Figure 1.
The curve TT represents the domest i c t ransformat i on curve under the
situation of wage rigidity and a given magnitude of unemployment.

Po

represents the production point under free trade and the slope of the line
PoP~ represents the pri ce rat i 0 in the i nternat i ona 1 market °

When the

tariff is imposed the relative domestic price of X rises and the employment
of labor can change in either direction depending on the relative values of
capital intensity for the two sectors (Batra and Beladi, Theorem 8)

°

To

illustrate our point we can make a simplifying assumption that the degree
of ut; 1i zat i on of the 1abor force rem a ins more or 1ess the same under
tariff

so

that

Pt represents the production point on the same
transformation curve before capital accumulation has taken place with the
0">
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Agricultural output (Y)

domestic tariff-inclusive price ratio being given by the slope of PtPi.
The vertical Rybczynski line, PtR passing through the point Pt represents
the locus of production points with different amounts of capital
accumul at ion gi ven the domest i c pri ce rat i 0 and the correspondi ng factor
prices.
1 ine

Since this line is vertical it intersects the international price

PoP~

at point A.

Hence, for small increments to the capital stock

caused by the tariff policy the production point will lie below the point A
on the Rybczynski line and the country will
welfare loss.

necessarily experience a

Alternatively, if the increase in capital stock is large

enough to shift the production point above A then there is a rise in the
value of output measured at world prices and consequently the possibility
of a welfare gain arises in this case.

Thus, given the tariff rate, the

factor prices and the factor intensities (in the free trade as well as in
the tariff situation) there is a critical value of the rise in capital
stock, dK*, which keeps the value of output at world prices unchanged after
growth.

This corresponds to the production at point A in the diagram .

The

mathematical expression for this critical rise in capital stock is given by
the equation (22)# in Appendix B.

So the welfare effect of tariff-induced

domestic capital accumulation is ambiguous.

A welfare gain can arise only

if the actual increase in capital stock is larger than the critical value
dK*.
Next, we consider the effect on welfare of a rise in the stock of
foreign-owned capital which is induced by a high domestic tariff.

In this

case if the ent ire increase in total output valued at the domest i c pri ce
ratio accrues to foreign capital and the entire profit is repatriated then
the welfare of the host country necessarily falls with the growth of
capital even though the size of the increase is such thqt it would lead to

a net welfare gain if the increased stock -were domestically owned (Brecher
and Alejandro, 1977).

The policy implication is that the host country

sho.uJd impose tax on foreign investment and/or impose restrictions on the
repatriation of profit to avoid the welfare loss inflicted on the country
by the additional inflow of foreign capital.

V.
From the above analysis we can conclude that the exogenous growth of
capital stock (and also of other resources) is very likely to raise, rather
than lower, the welfare of a small developing country with widespread
unemployment and imposing tariff protection for its manufacturing sector.
This conclusion, however, cannot serve as an argument in favor of the
import-substituting industrialization policy but can merely be used to
contrad i ct the i mmi seri zat i on argument.

To make a case for tari ff it is

necessary, fi rst of all, to ment i on that tari ffs may, in the _pr"esence of
general i zed st icky wage and unemployment, ra i se welfare above the free
trade level (Bhagwati and Srinivasan, 1983).

From our analysis of section

IV it may now be added that even if this primary, purely static impact of
tariff is not favorable for the country the secondary benefits of tariffinduced increase in the domest i c capi ta 1 stock may be 1arge enough to
outweigh the primary loss thereby leading to a net rise in welfare.
However, even in this case of welfare gain the first-best policy would be a
generalized wage-subsidy to remove the problem of unemployment at its
source.

The second-best policy

is

a production subsidy to the

manufacturi ng sector wh i ch bri ngs about the same net product ion benefi ts
from the increased capital stock (assuming that it is positive) caused by
tari ff wi thout a consumpt ion loss.

Tari ff can, therefore, be at most a

third-best argument for raising welfare through increased capital
accumulation and growth.
Appendix
(A)

Effect of increase in V:
For a small country welfare falls with accumulation of factors in the

presence of tari ff iff dY + P . dX < 0 where P = (:: ) Wand X and Y repre-

esent the output 1eve 1s of the two goods.

Hence, the necessary and

sufficient condition for immiserizing growth is:

Ky
Y<P.X.Kx
Wi th import tari ff on Y we have:
condition can be written as:

Y < (1

+

r . Kx
Px0 . X

t)

Px0
Py0

Py0 . Y
r . Ky

Ky

. X

Kx

<1+t

P

PxW
Py W

P 0

(1 + t)

x
po
Y

Hence, the

aX
K
< 1+ t . . . . .

condition (A) .

aY
K

where a~ represents the share of capital in the value of output of the ith
sector.
I f a ~ > aRt hen

a RI a ~ < 1 and so we have i mm i s e r i z at ion.

Hen ce ,

a sufficient condition for immiserization is that the share of capital is
higher in Y than in X.
(8)

Effect of endogenous growth of capital stock:
Here we will analyze the condition for a fall in welfare, below the

free trade level, caused by capital

accumulation induced by a tariff

policy.
Let us consider the equation (3)' and (4)':

Totally differentiating these equations and assuming that pO

1 in

the initial situation we get:

rdP
-wdP

o
The determinant is:

0

=

-XLk (Y Kk YLv - YLk YKv ) > 0 since we assume

YKk < 0, YLv > 0, YLk > 0, YKv > 0, and XLk >

o.

So we have:

(13)'

(14)'

and
dv
-

dp O

Now from r

YLk (rX Lk - WX Kk )

(15)'

- ------- > 0

o

YK (ky ' v) we get:
dr

rX Lk - WXKk

(16)'

------->0

dp O

XLk

Totally differentiating equation (5)'

p = YV (ky ' v) we get:

."_" dp _ Y dky Y dv
dpO - Vk dpO + Vv dp O
Using (14)' and (15)' we get:

dp
<
dpO

(17)'

o.

Hence, we fi nd that a ri se in the domest i c re 1at i ve pri ce of the
importable good X raises the rate of return on capital and lowers the real
reut on land.
to rise.

The change in factor prices causes kx and ky to fall and v

Also, the rise in r cause the capital stock to increase (through

investment).

· 1mp
. 1·1es 0dK > 0 since dr > 0 and dp O > O.
Th 1S
dP o
dP

Next we consider the effect of the increased stock of capital and
changed factor prices on the output of X and Y.

v = v Ly

Let us first consider:

Differentiating we get:
dV
dLy
dv
dpD = v . dpD + Ly . dpD
From this we get:
dLy __ ~ [L dv] < 0
dpD v Y dpD

(18)'

Since
dV
dpD

=

0 (by assumption)

and
dv
-

dpD

> 0 form (15)'.

Now the full employment condition for the increased stock of capital can be
written as:

From this we get:

>0

(19)'

since
dK
odP

dLy

dk x

dky

dpD

dpD

dpD

> 0, - < 0, - < 0, - < 0

The production function for X is:
X = Lx f(k x )
dk x
dL x
dX
.
f'(k
0
+
f(k
)
)
Lx
x
x dpD
dpD dP

(1)'

Using (19)' we get:
f(k x)
kx
[fk(x ) - fl(k x)] + - kx

dX
x
-L dk
dpD x dpD

(20)'

Hence

i . e. , if 1 >

f' (k x) kx
f(k x)

i . e. , if 1 > aXK
Now from the linear homogeneity of the production function and the
assumption of a positive wage rate we get: a~ < 1.

Hence, we can conclude

that the output of X wi 11 ri se as a resul t of the capi tal accumul at ion
induced by a rise in r.
Next we consider:

(2)'
Differentiating we get:
dY
dpD

-

=

dL y
dky
dv
g(.) + Ly . gk + Ly . gv . dpD
dpD
dpD

Using (18)' we can write:
dY
L dv
dpD - y dpD

Hence

dY < 0
dpD

[9V

gv(·)]

if ~ > g
v
v

i.e., if 1 > a~

(21)'

.

,

Again from the linear homogeneity of the production function and the
assumpt i on of pos it i ve factor pri ces we get:
dY
<
dpD

ex. ~

< 1.

So it fo 11 ows that

o.

Thus, from a compari son of output between the free trade and the
dX
dY
tariff-induced growth situations we find that ~ > 0 and --0 < o. So in
dP
dP
th is case the poss i bi 1 i ty of i mmi seri zat i on cannot be ruled out.

I n the

present context a sufficient condition for immiserization would be a fall
in the value of output evaluated at the international price ratio, i.e.,
PdX + dY < 0 when dpD > O.

From th is cond it i on we can deri ve the

express i on for the cri t i cal ri se in capi tal stock such that an increase
below this amount would necessarily imply a welfare loss but a rise beyond
this amount may not raise welfare.

This can be done by considering the

change in capital stock necessary for keeping the value of output at world
prices constant.

Hence, from the condition P . dX + dY

=

0 we get:

Pf(.)
kx
+ kx Ly

(gk dky _ dv . g(.) (1 -

P.f(.)

Cl~)}

a

v

Hence, the critical rise in capital stock is:
dK*

=

+

If the actual

kxLy

{dv .

P.f(.)

~ (1 v

rise in capital

immiserization necessarily
accumulation.

ex.

ky dL y + Ly dky + Lx dk x
ex.

X
L

~) - dky gk}

(22)'

stock dK is such that dK < dK* then

results

from

a tariff-induced

capital

Converse ly, when dK > dK* welfare may change in ei ther

direction as a result of growth.
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